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ABSTRACT
Introduction: Oesao PHC is one of three PHCs in Kupang District experiencing increased malaria
cases. According to API figure, its rate in 2008 was 7.01% and in 2009 it decreased to 4.04%; however,
the rate showed an increase again in 2010 up to 7.67%o (Kupang District Health Office, 2010). The work
area of Oesao PHC has a heterogeneous society with high malaria cases in each year; it is because the
residents have habits to sleep without using nets, people perform activities at night without the use of
mosquito repellent, there is an availability of mosquito breeding place and resting place and there is a
lack of compliance in taking medication.
Objectives: To analyze the relationship between behavior and the environment and the incidence of
malaria.
Methods: This was an observational analytic study with a case-control study design2 . The samples in
this study were part of the populations residing within the work area of Oesao PHC of East Kupang
Sub-District of Kupang District. The sample size was 116 people 3 selected using a random and matching
method. Data were analyzed by chi-square test for calculating the value of OR (odds ratio) to determine
the magnitude of the risk2 .
Results: There was a significant association between the use of nets (OR = 0.061 with p = 0.000, p <
0.05), the use of mosquito repellent or anti-mosquito drugs (OR = 3.417 and p = 0.003, p < 0.05), the
use of wire gauze on ventilation (OR = 7.187 with p = 0.000, p < 0.05), the condition of home walls (OR
= 2.318 with p = 0.041, p < 0.05), the availability of ceiling OR = 2.657 with p = 0.000, p<0.05), the
presence of cattle sheds (OR = 4.742 with p = 0.001, p <0,05), the presence of puddle around the home
(OR = 2.007 and p = 0.047, p < 0.05), and the presence of shrubs around the home (OR = 2.706 with p
= 0.000, p < 0.05) and the incidence of malaria in Oesao PHC.
Conclusion: The incidence of malaria in the work area of Oesao PHC was related to behavior and
physical environment inside and outside the house.
Keywords: behavior, environment, malaria
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INTISARI
Pendahuluan : Oesao Public Health Center (PHC) adalah satu dari tiga Puskesmas di Kabupaten Kupang
yang sering mengalami peningkatan kasus malaria. Menurut data dari Dinas Kesehatan setempat,
Annual Parasite Incidence (API) pada tahun 2008 adalah 7,01% dan pada tahun 2009 menurun menjadi
4,04% dan pada tahun 2010 meningkat lagi menjadi 7.67%. (Dinas Kesehatan Kabupaten Kupang,
2010). Wilayah kerja Puskesmas Oesao memiliki berbagai macam tempat perindukan nyamuk dengan
kasus malaria yang relatif tinggi setiap tahunya, komposisi masyarakatnya heterogen, warga memiliki
kebiasaan tidur tanpa menggunakan kelambu dan banyak warga melakukan aktivitas di malam hari
tanpa menggunakan pencegah gigitan nyamuk.
Tujuan: Penelitian ini bertujuan untuk menganalisis hubungan antara perilaku dan lingkungan dan
kejadian malaria.
Metode: Penelitian ini merupakan penelitian observasional analitik dengan studi kasus-kontrol design.
Sampel dalam penelitian ini adalah penduduk yang berada dalam wilayah kerja Puskesmas Oesao
Kupang Timur Kecamatan Kabupaten Kupang. Jumlah sampel sebanyak 116 orang yang dipilih secara
random Data dianalisis dengan uji chi-square untuk menghitung nilai OR (odds ratio) untuk menentukan
besarnya risiko tersebut.
Hasil: Ada hubungan yang bermakna antara penggunaan kelambu (OR = 0,061; p <0,01), penggunaan
obat anti-nyamuk (OR = 3,417; p <0,05), penggunaan kawat kasa pada ventilasi (OR = 7,187; p <0,01),
kondisi dinding rumah (OR = 2,318; p <0,05), ketersediaan langit-langit (OR = 2,657; p <0,01), keberadaan
kandang ternak (OR = 4,742; p <0,01), adanya genangan air di sekitar rumah (OR = 2,007; p <0,05),
dan adanya semak di sekitar rumah (OR = 2,706; p <0,01) dengan kejadian malaria di Puskesmas
Oesao.
Simpulan: kejadian malaria di wilayah kerja Puskesmas Oesao sangat berkaitan dengan perilaku dan
lingkungan fisik baik di dalam maupun di luar rumah.
Kata kunci: perilaku, lingkungan, malaria
INTRODUCTION
BasedondatafromIndonesiaMinistryofHealth
in 2011, there were 396 malaria endemic districts
out of 495 districts in Indonesia. It is estimated that
45% of the total populations live in areas with high
risk of contracting malaria. From 2007-2009, the
malaria control efforts are monitored using an
indicator ‘Annual Parasite Incidence’ (API). From
2008 to 2009 API had decreased from 2.47 to 1.85
per 1,000populations; in fact, there are currently 12
provinces in Indonesia with API rate still above the
national figure, one of which is the Province of East
Nusa Tenggara (NTT)1.
Eliminationofmalaria isthebiggestchallengefor
regions with high morbidity rates. NTT is a province
in eastern Indonesia that still has the highest
morbidity rate in addition to Papua and Maluku.
Based on the result of mass blood survey (MBS) in
2008,NTT was the province with the highestmalaria
positive cases (32.321 people) and the highest
maternal infection cases (624 people)2.
OesaoPublicHealth Center isone of three PHCs
in Kupang District experiencing increased malaria
cases. According to API figure, the rate in 2008 was
7.01% and in 2009 it decreased to 4.04%; however,
the rate showed an increase again in 2010 up to
7.67% o3.
Most of the land in the work area of Oesao PHC
and in the Sub-district of East Kupang is dominated
by rice field area with a good irrigation system and
rain-fed systems. The area is an area with few hills,
ricefields,seasonalrivers,andinthedryseasonthere
arepuddlesformedfromsandquarry.Thepopulation
in Oesao is heterogeneous in its habit and behavior,
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and also the condition of the environment4. Judging
from the geographical conditions, East Kupang Sub-
District is very likely to have abundant mosquito
breeding places for Anopheles sp, and therefore, in
this region every year there are always cases of
malaria. The work area of Oesao PHC has a hetero-
geneous society, with high malaria cases each year;
it is because the residents have habits to sleep
without using bednets, people perform activities at
nightwithoutthe use of mosquito repellent, there is
anavailabilityofmosquitobreedingplaceandresting
place and there is a lack of compliance in takingtheir
medication.Therefore,prevention ofmosquitobites
isneeded, such astheuse ofmosquitonets and anti-
mosquito repellents at the time of activities or sleep
at night, improved environmental conditions in the
home (installation of wire gauze, ceiling and good
walls), and improved outside home environment
(keeping cattle sheds away from the house, draining
stagnantwater andtrimmingthe bushes aroundthe
house).
MATERIALS AND METHODS
This was an observational analytic study with a
case-control study design to identify the causal
relationship between the disease and risk factors
retrospectively5. The sample of the study was 116
people who were determined randomly from all the
population in Oesao PHC. The respondents were
dividedinto 58casesand 58controls6.Thedatawere
statistically analysed using chi square (x2)-test, and
to determine the influence of each independent
variable to the malaria incidence, the risk factors
analysiswasdone andtheOR(odds ratio)valuewere
calculated5.
RESULTS AND DISCUSSION
To analyse the relationship between factor that
might contribute to the occurent of the diseases
(malaria),somebihavior/habitvariableswerestudied
namely the use of mosquito/bed nets and anti-
mosquitorepellents.Theanalysisof thecontribution
of the used of anti mosquito net and anti mosquito
repelent on the incidence of malaria infection are
shown in Table 1.
Table 1. Analysis of the contribution of the used of antimosquito net and repellent to malaria
incidence in Sub-District of Oesao
Source: primary data
As shown in Table 1, the use of anti-mosquito
nets has no significant contribution to the malaria
incidence p > 0.05, which means that there was no
significant relationship between the incidence of
malaria and the used of anti-mosquito nets in the
population of Oesao. The value of OR = 0.061
indicates that the people who do not used of anti-
mosquito netting has only 0.061 times risk to have
malaria diseased as compared to those used anti-
mosquito net.
In othe malaria endemic area the use of
mosquito nets might be the mosteffective efforts to
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preventmosquito bites at bedtime compared to the
method such as the use of mosquito repellents. The
used of insecticide containing repellent also has
dissadvatagebecause the use of insecticide couldbe
risky when entering the human body through
inhalation or skin tissue as well as other risks from
burning of anti-mosquito coil, especially those who
had a respiratory system disorder1. The non
significant of the correlation between the used of
anti-mosquito net to the malaria incidence in this
study may also indicated that the malaria
transmission in this area is occuring outside the
house, such as in the rice field when people still have
activities to inspect irrigation or guarding the crops
or rice field during down to night time.
On the variable of the use of anti-mosquito coil
or mosquito repellents, the results of the analysis
showed that the p value is < 0.05, which means that
there was a significant relationship between the
incidence of malaria and the used of mosquito
repellents. The variable of the use of mosquito
repellents showed significant contribution to the
incidence of malaria infection, that is, those who did
not use mosquito repellents in their activity were at
3.417 times of having risks to contract malaria
infection compared with those who used mosquito
repellents in their activity.
Besides,consideringthatOesaoPHCasamalaria
endemic area, mosquito bites were regarded as a
common natural phenomenon and not a serious
problem7.Thus,thegovernmenthadtopayattention
to the use of mosquito repellents specially when
people performed activities at night, through
counselingonthepreventionofmalariaorthosewho
wished to go out of the house in the evening to
protect them from mosquito bites by wearing long
pants as well and using mosquito repellent applied
to their skin surface.
The contribution of the environment factor
inside the house to the malaria incidence were also
studied. The result of the statistical analysis of the
correlationbetween theusedofmosquito wire, wall
condition and the used of ceiling to the incidence of
malaria shows in Table 2.
Table 2. Analysis of the contribution of environment factor inside the house to the incidence of malaria in
Sub-District of Oesao.
Source: primary data
As shown in Table 2, there was a significant
relationshipbetween theusedofanti mosquitowire
on the house ventilation, the condition of the walls
and the used of ceiling to the incidence of malaria
infection in the Sub-District of Oesao. The analysis
of the used of anti mosquito wire on the house
ventilation factor shows value of p < 0.05 and OR of
7.187. These means that people who lived in the
housewithoutantimosquitowireontheirventilation
were at 7.187 times risk of contracting malaria
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compared with those who lived in the house with
anti mosquito wire. Therefore, installation of anti
mosquito wire on each ventilation in the house was
recommended in malaria endemic regions such as
inPapua,NusaTenggaraandMaluku8.Theavailability
of anti mosquito wire on house ventilation may
prevented mosquito to enter the house to seek
bloodmeals, and consequently will minimized or
reducedthefrequentcyorprotecttheresidentsfrom
mosquito bites.
Analysis of the contribution of wall condition
shows that people who lived in houses with non-
permanent wall such as made of wood or bamboo
were at 2,318 times risk of contracting malaria
compared with those who lived in the house with
permanent walls made of brick and cement. Good
house wall construction which was made of bricks
and cement resulted in a solid wall that had no holes
thatcould be used as a way for the entrance sites for
Anopheles mosquitoes into the house, so that this
conditioncould reducehumancontactandminimize
the risk of malaria transmission.
Peoplewho lived inhouseswithoutceilingwere
at 2,190 times risk of contracting malaria compared
withthosewholivedinthehousewithceiling.Houses
withoutceiling would allowmosquitoes to enter the
house easily through the top of the house so that if
the occupants in the house slept without the use of
mosquito nets, the mosquito could bite and the
occupants could suffer from Anophelesbites.
Analysis of the contribution of environment
variableoutsidethehousetotheincidenceofmalaria
infectionwerealsostudied.Threevariableshadbeen
examined in this study, namely cattle shed, puddles
and the presence of bushes around the house. The
result of such analysis was shown in Table 3
Table 3. Analysis of the constribution of environment outside the house to the incidence of malaria
in Sub-district of Oesao.
Source: primary data
As shown in Table 3, there was a significant
contributionof thepresenceofcattlesheds,puddles
and shrubs/bushes to the incidence of malaria with
a value of p < 0.05. The statistical analysis of the
correlation between the availability of cattle shed
arround the house and malaria incidence has OR
valueof4,742.Thismeansthatpeoplewholivednear
cattle sheds were at 4,742 times risk of contracting
malaria compared with those who lived far from
cattlesheds.Cattleshedswereoneof theriskfactors
for the spread of malaria in the community. Some
Anopheles mosquito may have host preference to
bite human (anthropophylic) and the aother may
have host preference to bite animal (Zoophylic).
However if both host are available most of the
mosquito will prefer human host than the animal. In
this instances if thecattlesheds isclosedtothehouse
will act as atractant, and when mosquito already
come they will prefer to bite human then the cattle
itself.However, if theAnophelesmosquitopopulation
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in certaint area has an absolut zoophylic habit, the
presence of cattle sheds arround the houses might
be act as barrier for malaria transmission.
Thepresenceofsomepuddlearroundthehouse
is also an important variable for malaria trans-
mission. Puddle is a common breeding places of
Anopheles mosquito in a high and clay lands such as
inPapuaandEastNusatenggara. Inthecurrentstudy
shows that people living close to the puddles were
at 2,007 times risk of contracting malaria compared
with those who lived in the house with no water
stagnation. Puddles were one of the risk factors for
the spread of malaria in the community because the
stagnation of water served as breeding places for
malariavectors.Efforts should bemade toeliminate
the stagnation of water arround the houses. This
effort will be successful if a very stake-holder
participated such as the community, local
government, public health officials as well as other
related institutions.
Otherenvironmentfactorthatwasstudiedisthe
presence of shrubs or bushes arround the house. In
Table3shows thatpeople livingclosetobusheswere
at 1,078 times risk of contracting malaria compared
with those who lived in house with no shrubs or
bushes. After Anopheles mosquito succing
bloodmeals, they will resting for a certaint periode
to allow the the eggs in the ovary developed. In this
case the shrubs or bushes might become an
important resting place for the Anipheles mosquito
in the area. However, the low of the OR value in this
study might also indicated that other factor such as
river bank, or outside house wall might also
important resting places for the mosquito.
Alternatively, the Anopheles mosquito in this study
may have preference of resting inside of the house
such as in the wall, curtaint, cealing, the backside of
the cupboard, and others (endophylic). Therefore,
the Anopheles mosquito behavior in this area are
need to be studied in more detail.
CONCLUSION
TheincidenceofmalariainfectioninOesaoPublic
Health Center, Sub-district of East Kupang was
related to the human behavior and the physical
environment. The behavior factor that give
significant contribution to malaria incidence are the
usedof mosquitorepellent, the environtmentfactor
inside house are the mosquito wire on ventilation,
permanentwallandcealingandenvironmentoutside
house are cattle shed, paddle and bushes.
RECOMMENDATION
To the community:
Socialization of the important human behavior
to malaria infection: used protective meassure of
mosquito bite during activity outside houses during
down to night time such as using anti-mosquito
repellent, longsleves coatandtrouser. It is important
for the community to improve environmental
conditions in the house, such as, the installation of
anti-mosquito wire on ventilation, the installation of
ceiling and building a permanent wall of the house,
and for environment outside the house are to keep
cettle sheds away from houses, draining stagnant
water or puddles around the houses and trimming
the bushes around the house.
To the department of health:
Increase public knowledge about malaria and
some risk factors formalaria infection, accompanied
with sosializing the various method to prevent and
lowered the risk using major media such as daily
magazine, radio and television.
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authors, all authors should be listed, when
seven or more authors only first three authors
should be listed followed by et al. Journal
names are abbreviated according to Index
Medicus and Index of Indonesia Learned
Periodicals (PDIN 1974). References to
journal articles, books, chapters in books,
theses, etc. should be listed as given in Sample
References.
Sample References
Scientific Journal
1. Standard journal article
You CH, Lee KY, Chey RY, Menguy R. Electro-
gastro-graphic study of patients with
unexplained nausea, bloating and vomiting.
Gastroenterology 1980; 79(2):311-14.
Goate AM, Haynes AR, Owen MJ, Farral M,
James LA, Lai LY, et al. Predisposing locus for
Alzheimer’s disease on chromosome 21.
Lancet 1989;1:352-55.
2. Organization as author
The Royal Marsden Hospital Bone-marrow
Transplantation. Team. Failure of syngeneic
bone-marrow graft without preconditioning
in post-hepatitis marrow aplasia. Lancet
1977;2:742-44.
3. No author given
Coffee drinking and cancer of the pancreas
[editorial]. BMJ 1981;283-628.
4. Article not in English
Massone L, Borghi S, Pestarino A, Piccini R,
Gambini C. Localisations palmaires purpuriques
de la dermatite herpetiforme. Ann Dermatol
Venereol 1987;114:1545-47.
5. Volume with supplement
Magni F, Rossoni G, Berti F, BN-52021 protects
guinea-pig from heart anaphylaxis. Pharmacol
Res Commun 1988;20 Suppl 5:75-78.
6. Issue with supplement
Gardos G, Cole JO, Haskell D, Marby D, Paine
SS, Moore P. The natural history of tardive
dyskinesia. J Clin Psychopharmacol 1988;8(4
Suppl):31S-37S.
7. Volume with part
Hanly C. Metaphysics and innateness: a
psychoanalytic perspective.Int J Psychoanal
1988;69(Pt 3):389-99.
8. Issue with part
Edwards L, Meyskens F, Levine N. Effect of
oral isotretinoin on dysplastic nevi. J Am Acad
Dermatol 1989;20(2 Pt 1):257-60.
9. Issue with no volume
Baumeister AA. Origins and control of stereo-
typed movements. Monogr Am Assoc Ment
Defic 1978; (3):353-84.
10. No issue or volume
Danoek K. Skiing in and through the history
of medicine. Nord Midicinhist Arsb 1982;86-
100.
11. Pagination in roman numerals
Ronne Y. Ansvarfall. Bloodtransfusion till fel
patients. Vard-facket 1989;13:XXVI-XXVII.
12. Type of article indicated as needed
Spargo PM, Manners JM, DDAVP and open
heart surgery [letter]. Anaesthesia 1989;44:
363-64.
Fuhrman SA, Joiner KA. Binding of the third
component of complement C3 by Toxoplasma
gondii [abstract]. Clin Res 1987; 35:475A.
13. Article containing retraction
Shishido A. Retraction notice: Effect of
platinum compounds on murine lymphocyte
mitogenesis [Retraction of Alsabti EA, Ghalib
ON, Salem MH. In: Jpn J Med Sci Biol 1979;
32:53-65). Jpn J Med Sci Biol 1980;33:235-37.
14. Article retracted
Alsabti EA, Ghalib ON, Salem Mh. Effect of
platinum compounds on murine lymphocyte
mitogenesis [Retracted by Shishido A. In: Jpn
J Med Sci Biol 1980;33:235-7]. Jpn J Med Sci
Biol 1979;32:53-65.
15. Article containing comment
Piccoli A, Bossatti A. Early steroid therapy in
IgA neuropathy: still open question
[comment]. Nephron 1989;51:289-91.
16. Article in comment
Kobayashi Y, Fujii K, Hiki Y, Tateno S, Kurokawa
A, Kamiyama M. Steroid therapy in IgA
nephropathy: a retrospective study in heavy
proteinuric cases [see comments]. Nephron
1988;48:12-7. Comment in: Nephron
1989;51:289-91.
17. Article with published erratum
Schofield A. The CAGE questionnaire and
psychological health [published erratum
appears in Br J Addict 1989;84:701]. Br J
Addict 1988;83:761-64.
Books and Other Monographs
18. Personal author(s)
Colson JH, Armour WJ. Sports injuries and
their treatment. 2nd rev. ed. London: S. Paul,
1986.
19. Editor(s) as author
Diener HC, Wilkinson M, editors. Drug-
induced headache. New York: Springer-
Verlag, 1988.
20. Organization(s) as author
Virginia Law Foundation. The medical and legal
implications of AIDS. Charlottesville: The
Foundation, 1987.
21. Chapter in a book
WinsteinL, Swartz MN. Pathologic properties of
invading microorganisms. In: Sodeman WA Jr,
Sodeman WA, editors. Pathologic Physiology,
mechanisms ofdisease.Philadelphia: Saunders,
1974:457-72.
22. Conference proceedings
Vivian VL, editor. Child abuse and neglect: a
medical community response. Proceedings of
the First AMA National Conference or Child
Abuse and Neglect; 1984 Ma 30-31; Chicago.
Chicago: American Medical Association, 1985.
23. Conference paper
Harley NH. Comparing radon daughter
dosimetric and risk models. In:Gammage RB,
Kaye SV, editors. Indoor air and human health.
Proceedings of the Seventh Life Sciences
Symposium; 1984 Oct 29-31; Knoxville (TN).
Chelsea (MI):Lewis, 1985:69-78
24. Scientific or technical report
Akutsu T. Total heart replacement device.
Bethesda (MD): National Institutes of Health.
National Heart and Lung Institute; 1974 Apr.
Report No.:NIH-NIHI-69-2185-4.
Disertasi Youssef NM. School adjustment of
children with congenital heart disease
[dissertation]. Pittsburg (PA): Univ. of
Pittsburg, 1988.
25. Dissertation
Kay JG. Intracellular cytokine trafficking and
phagocytosis in macrophages [Dissertation].
St Lucia, Qld: University of Queensland; 2007.
26. Patent
Harred JF, Knight AR, McIntyre JS, inventors.
Dow Chemical Company, assignee. Epoxidat-
ion process. US patent 3,654,317, 1972 Apr
4.
Other Published Material
27. Newspaper article
Resberger B, Specter B. CFCs may be
destroyed by natural process. The Washing-
ton Post 1989 Aug 7;Sect. A:2(col. 5).
28. Audiovisual material
AIDS epidemic: the physician’s role [video-
recording]. Cleveland (OH): Academy of
Medicine of Cleveland, 1987.
29. Computer program
Renal system [computer program]. MS-DOS
version. Edwardsville (KS): Medi-Sim, 1988.
30. Legal material
Toxic Substances Control Act: Hearing on S.
776 Before the Subcomm. on the Environ-
ment of the Senate Comm. on Commerce,
94th Cong., 1st Sess. 343(1975).
31. Map
Scotland [topographic map]. Washington:
National Geographic Society (US), 1981.
32. Dictionary or Encyclopaedia
Ectasia. Dorland’s illustrated medical dictio-
nary. 27th ed. Philadelphia: Saunders, 1988:
527.
33. Classic material
The Winter’s Tale: act 5, scene I, lines 13-16.
The complete works of William Shakespeare.
London: Rex, 1973.
34. In press
Lillywhite HB, Donald JA. Pulmonary blood
flow regulation in an aquatic snake. Science.
In press.
Electronic Material
35. Journal articel in the internet
Morse SS. Factors in the emergence of
infectious diseases. Emerg Infect Dis [serial
online] 1995 Jan-Mar [cited 1996 Jun
5];1(1):[24 screens]. Available from: URL:
http://www.cdc.gov/ncidod/EID/eid.htm
36. Monograph in electronic format
CDI, clinical dermatology illustrated [mono-
graph on CD-ROM]. Reeves JRT, Maibach H.
CMEA Multimedia Group, producers. 2nd ed.
Version 2.0 San Diego: CMEA; 1995.
37. Computer program
Hemodynamics III: the ups and downs of
hemodynamics [computer program]. Version
2.2. Orlando (FL): Computerized Educational
System; 1993.
 
